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1 |  INTRODUCTION
Neck and low back pain (NLBP) are leading causes of years 
lived with disability in Europe and worldwide (GBD, 2015). 
Around 70% of adults experience NLBP at some point in their 
lives (Deyo et al., 1992), and both conditions are among the top 
ten in terms of overall disease burden expressed as disability 
adjusted life years (Duthey, 2013; Murray et al., 2012). In the 
UK, 6.5% of those who take time off work for low back pain 
will still be absent after six months (Wynne- Jones et al., 2014).
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Background: Numerous systematic reviews have attempted to synthesize evidence 
on prognostic factors for predicting future outcomes such as pain, disability and 
return- to- work/work absence in neck and low back pain populations.
Databases and datatreatment: An umbrella review of systematic reviews was con-
ducted to summarize the magnitude and quality of the evidence for each prognostic 
factor investigated. Searches were limited to the last 10 years (2008- 11th April 2018, 
updated 28th September 2020). A two- stage approach was undertaken: in stage one, 
data on prognostic factors was extracted from systematic reviews identified from 
the systematic search that met the inclusion criteria. Where a prognostic factor was 
investigated in ≥1 systematic review and where 50% or more of those reviews found 
an association between the prognostic factor and one of the outcomes of interest, it 
was taken forward to stage two. In stage two, additional information extracted in-
cluded the strength of association found, consistency of effects and risk of bias. The 
GRADE approach was used to grade confidence in the evidence.
Results: Stage one identified 41 reviews (90 prognostic factors), with 35 reviews (25 
prognostic factors) taken forward to stage two. Seven prognostic factors (disability/
activity limitation, mental health; pain intensity; pain severity; coping; expectation of 
outcome/recovery and fear- avoidance) were judged as having moderate confidence 
for robust findings.
Conclusions: Although there was conflicting evidence for the strength of associa-
tion with outcome, these factors may be used for identifying vulnerable subgroups or 
people able to self- manage. Further research can investigate the impact of using such 
prognostic information on treatment/referral decisions and patient outcomes.
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Patients with NLBP are a heterogeneous group where 
the prognosis, and factors associated with likely future out-
come, vary substantially between individuals. This means 
that a tailored approach to informing patients about their 
prognosis, and making individualized decisions regard-
ing optimal management may be more beneficial than a 
one- size fits- all approach (Foster et  al.,  2013). However, 
evidence to support tailoring of self- management and treat-
ment to the needs of the individual is still limited. Health 
professionals often lack appropriate prognostic information 
to support optimal decisions regarding management, refer-
ral and monitoring of symptoms (Saragiotto et al., 2016). 
Numerous cohort studies investigating clinical and psy-
chosocial prognostic factors have been conducted, and 
have been summarized across a large number of systematic 
reviews, making it difficult to access evidence regarding 
prognostic information. Furthermore, only a few reviews 
have identified generic prognostic factors that are relevant 
across different musculoskeletal conditions, including neck 
and back pain (e.g. De Vos Andersen et al., 2017; Kamper 
et al., 2008).
Overviews of systematic reviews, or umbrella reviews, are 
a way of bringing together the evidence from numerous sys-
tematic reviews on a similar topic (Aromataris et al., 2015; 
Smith et  al.,  2011). The process uses similar methods to 
traditional systematic reviews, but has systematic reviews 
themselves as the unit of analysis, rather than single studies 
(Smith et  al.,  2011). As the number of published umbrella 
reviews has increased, guidance on their conduct and report-
ing has also been developed (Aromataris et al., 2015; Smith 
et  al.,  2011). Given the large body of evidence in the area 
of prognosis reviews for NLBP, we conducted an umbrella 
review, making sure that we captured as much evidence as 
possible while taking into account the quality of evidence and 
the risk of bias in identified systematic reviews.
This review is part of a wider EU- funded project (Back- UP) 
that aims to develop a cloud- based computer platform for pa-
tients, clinicians and occupational health providers, which 
will generate prognostic information regarding NLBP based 
on information received from patients. This information will 
be visually presented as individual predicted scores (over 
6- months) for three outcome domains: pain, function and 
return- to- work/work absence. In addition, patients and their 
clinicians will receive information whether there a low, me-
dium or high risk of persistent pain and disability and be pro-
vided with a list of recommended matched treatment options 
for each risk group to inform shared treatment and referral 
decisions. To help with the development of this platform, 
an evidence synthesis was needed to identify self- reported 
psychological, social, work and clinical factors most likely 
to predict future pain, physical function and return- to- work/
work absence outcomes in NLBP populations, and to sum-
marize the quality of evidence for these factors.
Objective: To summarize evidence for self- reported prog-
nostic factors predictive of disability, pain and/or return- to- 
work/work absence outcomes in patients presenting with low 
back or neck pain in ambulant or occupational healthcare.
2 |  METHODS
This review followed the PRISMA statement guidelines for 
reporting systematic reviews as far as was relevant (Moher 
et  al.,  2009), with the PRISMA checklist available in 
Appendix 1 (online supplement). The protocol is available on 
the Back- UP website: http://backu p- proje ct.eu/wp- conte nt/
uploa ds/sites/ 16/2020/04/SR- PROTO COL- Back- UP- Evide 
nce- Synth esis- WP3.1- 23.03.2018.pdf
2.1 | Eligibility criteria
We included systematic reviews and overviews of systematic 
reviews (umbrella reviews) which reported results for adult 
populations (18 years or older) with neck and/or low back 
pain of any duration, including whiplash, sciatica and radicu-
lopathies, in any occupational or ambulant healthcare setting. 
Our definition of a systematic review was of a review which 
carried out a systematic search of at least one electronic da-
tabase, included critical appraisal of the primary prognostic 
factor studies, and synthesized the results. Eligible prognostic 
factors were any self- reported psychological, social or clini-
cal variable; eligible outcomes were any measure of pain, 
functional disability and/or return- to- work/work absence. 
Systematic reviews were excluded if they focused on NLBP 
following severe trauma (fracture, spinal cord injury), on 
populations admitted to hospital (e.g. surgical populations), 
or only included prognostic factors that could not be self- 
reported by the patient. We also excluded reviews that: did 
not meet the definition of a systematic review stated above; 
only addressed the methodology of prognosis studies; did 
not present any information, statistical or narrative, on the 
strength of association between prognostic factors and out-
come; scientific meeting abstracts for which the full paper 
could not be obtained; and those for which translations could 
not be obtained.
2.2 | Search strategy and Study selection
A comprehensive search strategy was developed by an 
information specialist (NC) to identify eligible papers. 
Four electronic bibliographic databases were searched: 
MEDLINE (OVID), EMBASE (OVID), CINAHL- Plus 
(EBSCO) and PsycINFO (EBSCO). Searches were lim-
ited to the last 10  years (2008- 11th April 2018) in order 
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to pick up the most recent systematic reviews and because 
it was considered unlikely that these reviews would miss 
relevant prognostic factor studies published prior to 2008. 
An update was carried out on 28th September 2020. The 
search strategy used subject headings and free text search-
ing, combining terms for back or neck pain, prognosis and 
systematic reviews (see Appendix S2 for OVID MEDLINE 
search).
The results of all searches were downloaded into 
EndNote X9 (reference management software, Clarivate 
Analytics. Available at https://endno te.com/) for title 
screening. A checklist of the eligibility criteria was used 
for reference to aid the screening process. GM screened 
all titles, but the first 100 titles were also screened by a 
second reviewer (NC) to check for agreement. Once all 
titles had been screened to remove those clearly irrele-
vant to the review, the remaining articles were moved 
to Covidence (Veritas Health Innovation, Melbourne, 
Australia. Available at https://www.covid ence.org/) for ab-
stract screening. Agreement was 85% for these first 100 
titles, and after discussion further refinement of the inclu-
sion and exclusion criteria were made. A combination of 
two reviewers (NC, GM, SS, DvdW) screened all abstracts 
independently, with any disagreements resolved through 
discussion. Full texts were independently screened by two 
reviewers (NC, GM), with a third reviewer (DvdW) being 
consulted in the case of disagreements. Reasons for exclu-
sion of a reference at the full text stage were recorded.
2.3 | Data extraction
Data extraction was conducted in two stages onto a stand-
ardized Microsoft Excel data extraction spreadsheet. One 
reviewer extracted data for a set of papers and this was in-
dependently checked by a second reviewer, with GM, NC, 
GW- J, SS and DvdW contributing to this process. In stage 1, 
data were extracted regarding: healthcare setting of studies 
included in the review; search dates; number of studies in-
cluded; study design (cohort, RCT); characteristics of study 
populations (pain location, diagnosis, age); prognostic fac-
tors identified by the review; and strength of evidence for 
the factor. Where no values were given for the strength of 
association, the verbatim author conclusions were recorded. 
Extracted data were summarized for each prognostic factor, 
describing the proportion of reviews which found prognostic 
factor to have an important and/or statistically significant as-
sociation with outcome. In order to identify prognostic fac-
tors which had consistent evidence for their association with 
an outcome of interest, we a- priori set a threshold of the need 
for more than one systematic review and 50% or more of the 
reviews within them finding an association, for a prognostic 
factor to be taken forward to stage 2.
Due to variability in the definition of prognostic factors 
across reviews, synonymous terms were grouped into cate-
gories (e.g. the factors education, income/income level and 
socioeconomic status (SES) were labelled as an ‘education/
SES’ category), and where necessary further sub- categorized 
(e.g. the factors life quality, QoL and general well- being were 
all labelled as a ‘well- being’ sub- category) for stage 2 of our 
synthesis. Prognostic factors were examined at category level 
to identify the number of reviews that had investigated that 
factor, and out of those reviews how many had found that at 
least one factor within a particular category to have an asso-
ciation with at least one of our outcomes of interest. If the 
overall category did not meet the criteria given above but a 
“sub- category” of factors did, then the sub- category was in-
cluded in Stage 2. The results of this process were tabled (see 
Table S1).
In stage 2, more detailed information was extracted on the 
measures used to collect the prognostic factors and outcomes, 
and whether or not a meta- analysis had been conducted. If 
a meta- analysis had been conducted, details were extracted 
about the number of studies included, total sample size used 
for the meta- analysis, follow- up time points, whether the 
meta- analysis was based on a fixed or random effects model, 
whether the meta- analysis was based on estimates from uni-
variable or multivariable models, and the strength of the 
prognostic factor effect (summary estimate and 95% confi-
dence interval). If no meta- analysis was performed, informa-
tion was extracted regarding the methods used for a narrative 
evidence synthesis (e.g. whether or not this only took into 
account statistical significance of associations between prog-
nostic factor and outcome, or also strength of the association, 
consistency of effects, risk of bias, etc.).
Data extraction forms for stage 1 and stage 2 were de-
veloped, pilot- tested and discussed within the study team to 
ensure all items of interest were collected within the forms, 
and to optimize consistency of data extraction.
2.4 | Risk of bias
As we preferred an approach to assessing risk of bias across 
different domains, which also addresses applicability of 
included reviews to the question of the umbrella review, 
we used the ROBIS (Risk of Bias in Systematic reviews; 
Whiting et al., 2016) tool for risk of bias assessment, which 
has been shown to have adequate measurement properties 
(Buhn et al., 2017; Pieper et al., 2019] The ROBIS tool was 
used to assess each systematic review included in stage 2 of 
our evidence synthesis. This second stage focused on further 
synthesis and grading of evidence for prognostic factors that 
had consistently been shown to be associated with an out-
come of interest across multiple reviews. Assessment of risk 
of bias was therefore necessary for all systematic reviews 
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investigating these prognostic factors (regardless of their re-
sults), but not for systematic reviews that only included fac-
tors without consistent evidence, which were not considered 
in stage 2.
The ROBIS tool covers four domains (study eligibility 
criteria, identification and selection of studies, data collec-
tion and study appraisal, and synthesis and findings). Each 
domain contains up to six questions, and a summary (Low, 
High or Unclear risk of bias) is given for each domain. A 
judgement is then made about the overall risk of bias, based 
on the findings from each domain. The guidance states that 
if all four domains were assessed as Low risk, then the study 
can be considered to have an overall low risk of bias. If one 
or more domain was assessed as High or Unclear risk, then 
reviewers were asked to consider particular areas of concern 
that could affect the overall judgement. We considered that 
for this particular review, which is aimed at identifying ev-
idence for prognostic factors in NLBP, a key area was the 
quality of the search strategy, contained within the second 
domain of identification and selection of studies. If the search 
strategy had been judged as inadequate, a high risk of bias 
was given overall.
Additionally, ROBIS assesses reviews regarding their rel-
evance (applicability) for the review question, and whether or 
not the review authors mainly based their synthesis and con-
clusions on statistical significance. Results of the risk of bias 
assessment were tabled for each study, and the distribution of 
low, high and unclear risk of bias was graphically presented 
for each domain.
2.5 | Summary measures
For each prognostic factor, where available, the narrative 
conclusions of each review investigating this factor were pre-
sented. For those reviews that had conducted a meta- analysis, 
details were presented regarding the results of the meta- 
analysis, including summary estimates (with 95% confidence 
limits) presenting the strength of association.
2.6 | Synthesis of results
A narrative synthesis was performed in order to provide an 
overview of the magnitude and quality of evidence for each 
prognostic factor carried forward to stage 2. A list of the prog-
nostic factors identified by the review authors as having a 
strong association with any of the outcomes of interest (pain, 
disability, or return- to- work/work absence) was collated.
Similar to the approach taken by Walton, Carroll, 
et  al.,  2013) in their umbrella review, both the age of the 
included review and the risk of bias assessment was taken 
into account when synthesizing the results. Greater weight 
was given to more recent reviews (published since 2015), 
and to those which were rated as having a low or moderate 
overall risk of bias. The use of more recent reviews also lim-
ited the impact of double counting evidence from prognostic 
factor studies included in multiple reviews (Walton, Carroll, 
et al., 2013).
The GRADE approach (Hayden et al., 2014) was used to 
grade confidence in the evidence for each of the prognostic 
factors. Following the methods and criteria proposed by 
Walton, Carroll, et al., 2013), high confidence was given to 
those prognostic factors for which consistent high- quality 
evidence was presented with at least one high quality SR 
(low RoB) and no conflicting SRs. Moderate confidence 
was given to consistent findings from at least one recent 
medium- quality SR (moderate RoB), with the majority of 
findings from other concurrent SRs (where applicable) in 
the same direction of effect. Low confidence was given 
to a predictor when summary findings were of low or un-
clear RoB from the majority of SRs and with conflicting 
results, or when only a single SR reported significant but 
only moderate- level findings for that predictor. Very low 
confidence was given when none of the above conditions 
were met.
3 |  RESULTS
3.1 | Study selection
Forty- one unique reviews (Agnello et al., 2010; Alhowimel 
et al., 2018; Alzaharani et al., 2019; Ashworth et al., 2011; 
Balaji et  al.,  2014; Campbell et  al.,  2011, 2013, 2018; 
Carroll, Hogg- Johnson, Cote, et al., 2008; Carroll, Holm, 
et al., 2008; Celestin et al., 2009; Chou & Shekelle, 2010; 
da Silva et  al.,  2017; Hallegraeff et  al.,  2012; Hayden 
et al., 2009, 2019; Hendrick et al., 2011; Iles et al., 2008, 
2009; Kamper et  al.,  2008; Kent & Keating,  2008; 
Konstantinou et  al.,  2013; Lakke et  al.,  2009; Oliveira 
et al., 2019; Oosterhuis et al., 2019; Pinheiro et al., 2016; 
Ramond et  al.,  2011; Rashid et  al.,  2017; Sarrami 
et  al.,  2017; Shearer et  al.,  2020; Steenstra et  al.,  2017; 
Valentin et  al.,  2016; Verkerk et  al.,  2012; Verwoerd 
et  al.,  2013, 2019; Walton, Carroll, et  al.,  2013; Walton, 
MacDermid, et  al.,  2013; Wertli, Eugster, et  al.,  2014; 
Wertli et  al., 2014; Wilhelm et al., 2017) were identified 
for inclusion in this evidence synthesis (see the flowchart 
in Figure 1).
3.2 | Study characteristics
The characteristics of reviews included in Stage 1 are given 
in Table 1, with further detail available in Table S2. Ninety 
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prognostic factors were identified across 41 reviews which 
included a mix of the specified outcomes of pain, disabil-
ity and/or return- to- work/work absence. Of the 41 reviews, 
27 focused on LBP only, 10 focused on neck pain only, 
and four reviews included both neck and LBP populations. 
Thirteen reviews looked at three prognostic factors or 
fewer; 10 investigated between four and 10 prognostic fac-
tors; and 18 reviews investigated more than 10 prognostic 
factors.
For a total of 25 prognostic factors or categories of fac-
tors, consistent evidence was found for an association with 
an outcome of interest. We defined consistent evidence as 
more than one systematic review investigating the factor and 
50% or more reporting a statistically significant or import-
ant association (see also methods, data extraction). These 
factors were investigated in 35 systematic reviews, and were 
taken forward to stage 2 of data extraction. The results of 
this process are described in Table S1. For example, 15 re-
views investigated baseline disability as a prognostic factor 
for pain, function and/or return- to- work/work absence out-
comes. Of those 15 reviews, 10 found an association of dis-
ability with one of the outcomes, so this prognostic factor 
was taken forward to stage 2. However, baseline depression 
was investigated by 17 reviews but only 5 of these reported an 
association with one of the outcomes of interest. Depression 
was therefore not taken forward to stage 2.
Details of the 35 reviews included in Stage 2 of the re-
view are presented in Table S3. Seven of the reviews had 
conducted a meta- analysis, and a further eight had planned 
a meta- analysis but had decided that it would have been 
inappropriate given the data retrieved by their review. Most 
reviews covered more than one of the specified outcomes 
(pain, functional disability and/or return- to- work/work 
absence).





Total n = 5,362
Duplicates removed n = 1,511
Unique papers n = 3,851
Arcles included based on 
tle and abstract
n = 224
Arcles excluded based on 
tle and abstract
n = 3,627
Arcles included based on full text
n = 42
Excluded based on full text n = 182
Conference abstract, leer or editorial n = 34
Not a systemac review n = 41
Not a prognosis review n = 32
SR: No outcomes of interest n = 10
SR: No details of PFs & associaons with outcomes n = 13
SR: Not a self-report PF or clinical predicon rule n = 22
Reprinted paper n = 6
Wrong populaon n = 10
Update of SR conducted n = 3 
SR methodology n = 3
Unobtainable n = 3
No translaon available n = 2




90 prognosc factors idenfied
No further data extracon for 65 prognosc factors 
because they did not meet the following criteria:
•
•
More than one systemac review invesgang that 
factor;
50% or more of the reviews found a posive 
important or stascally significant associaon of 
that factor with one of the outcomes of interestStage 2
25 prognosc factors included 
(evaluated in 35 systemac reviews)
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3.3 | Risk of bias within reviews
The results of the overall ROBIS risk of bias assessment 
are given in Table S4 (results for each review) and Figure 2 
(results across reviews). Only 10 of the 35 included reviews 
were assessed as having an overall low risk of bias; eight as 
having high risk of bias and the majority of reviews (n = 17) 
were assessed as having an unclear risk.
Domain 1 of the ROBIS tool covers aspects of re-
view eligibility. The reviews generally scored Low risk of 
bias overall in this domain, although few reviews (n  =  9; 
Alhowimel et  al.,  2018; da Silva et  al.,  2017; Hayden 
et  al.,  2019; Oosterhuis et  al.,  2019; Shearer et  al.,  2020; 
Valentin et al., 2016; Verwoerd et al., 2019; Walton, Carroll, 
et al., 2013; Wilhelm et al., 2017) reported that they had reg-
istered their review protocol.
Domain 2 covers aspects of identification and selection of 
studies for inclusion in the reviews. This domain in particular 
was rated as a high risk of bias for a large number of reviews 
(14 of the 35), which was primarily due to a poor search 
strategy and inappropriate restrictions on date, publication 
format or language (e.g. only including English language 
papers). Thirteen reviews (Campbell et  al.,  2013; Chou & 
Shekelle,  2010; da Silva et  al.,  2017; Hayden et  al.,  2009, 
2019; Kamper et  al.,  2008; Kent & Keating,  2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Steenstra et al., 2017; 
Verwoerd et  al.,  2013, 2019; Wertli, Eugster, et  al.,  2014) 
were judged to have an overall low risk of bias for this 
domain.
Domain 3 covers data collection and study appraisal. 
Overall, reviews scored well in this domain, although some 
(n  =  11; Balaji et  al.,  2014; Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Hogg- Johnson, van der Velde, et al., 2008; 
Carroll, Holm, et  al.,  2008; Chou & Shekelle,  2010; Iles 
et al., 2008; Ramond et al., 2011; Rashid et al., 2017; Sarrami 
et al., 2017; Shearer et al., 2020; Steenstra et al., 2017) did not 
report whether data extraction was performed independently 
by two reviewers.
Domain 4 covers aspects of data synthesis and findings. Six 
reviews (Alhowimel et al., 2018; Balaji et al., 2014; Oosterhuis 
et al., 2019; Ramond et al., 2011; Rashid et al., 2017; Wertli, 
Eugster, et al., 2014) were assessed as having a high risk of bias 
in this domain, and 13 were assessed as having an unclear risk 
of bias. As with domain 1, only five reviews reported registering 
their review and it was often difficult to judge the robustness of 
findings as few reviews (n = 7; Agnello et al., 2010; Hallegraeff 
et  al.,  2012; Hayden et  al.,  2019; Kamper et  al.,  2008; Kent 
& Keating, 2008; Valentin et  al.,  2016; Walton, MacDermid, 
et al., 2013) had performed a meta- analysis (several items in this 
bias domain concern meta- analysis).
Nine reviews (Alhowimel et al., 2018; Balaji et al., 2014; 
Campbell et  al.,  2018; Hayden et  al.,  2009; Ramond 
et al., 2011; Rashid et al., 2017; Sarrami et al., 2017; Walton, 
Carroll, et al., 2013; Walton, MacDermid, et al., 2013) were 
assessed as having a high risk of bias overall, partly due to 
T A B L E  1  Characteristics of studies included in stage 1 of the 
review (n = 41)
Review characteristic N (%)
Included study designs
Prospective cohorts 23 (56)
Combination of designs (incl cross- sectional studies, 
RCTs)
11 (27)
Systematic reviews 5 (12)
Not reported 2 (5)
Included settings
Primary care/general practice 2 (5)
Physiotherapy 1 (2)
Working population 4 (10)
Secondary care/hospital 4 (10)
Combination of the above (incl insurance) 12 (29)




Back and neck 4 (10)
Search dates
Until 2005 2 (5)
Until 2010 16 (39)
Until 2017 18 (44)
Until 2018 1 (2)
Until 2019 2 (5)
Not reported 2 (5)
Information presented regarding strength of evidence
Yes 25 (61)
No/limited information 16 (39)
F I G U R E  2  Summary of ROBIS 
critical appraisal for reviews included at 
Stage 2
Domain 1: Study eligibility
Domain 2: Identification and selection of studies
Domain 3: Data collection and study appraisal
Domain 4: Synthesis and findings
Overall risk of bias across the review
N/A Unclear Low High
0% 25% 50% 75% 100%
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them having high or unclear risk of bias across several do-
mains, but also due to two other elements of assessment in 
the ROBIS tool: the relevance of the included studies to the 
review's research question, and whether the reviewers based 
their findings (largely) on statistical significance, rather 
than also the strength, relevance and/or consistency of as-
sociations. Seven reviews (Agnello et al., 2010; Alhowimel 
et  al.,  2018; Carroll, Hogg- Johnson, van der Velde, 
et  al.,  2008; Chou & Shekelle,  2010; Hayden et  al.,  2009; 
Kent & Keating, 2008; Wilhelm et al., 2017) were assessed 
as not discussing the relevance of their included studies to 
addressing the research question, and 11 reviews (Alhowimel 
et al., 2018; Balaji et al., 2014; Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Holm, et al., 2008; Hayden et al., 2009; 
Lakke et  al.,  2009; Oosterhuis et  al.,  2019; Ramond 
et al., 2011; Rashid et al., 2017; Sarrami et al., 2017; Wilhelm 
et  al.,  2017) were judged to have (or probably have, based 
on the available information) based their results on statistical 
significance only.
3.4 | Synthesis of results
A summary of the review findings for each of the prog-
nostic factors, is presented in Table 2. While information 
from all 35 included reviews is presented, the conclusions 
for each factor are weighted towards reviews conducted in 
the last five years (most recent reviews) and those which 
scored an overall low risk of bias on the ROBIS tool. For 
seven prognostic categories (disability/activity limitation, 
mental health; pain intensity; pain severity; coping; expec-
tation of outcome/recovery; and fear- avoidance) there was 
moderate confidence that the association is robust (based 
on consistency of evidence across the included reviews for 
that category, the date the review was published, and the 
overall risk of bias score). In umbrella reviews, there is a 
risk of counting the same evidence multiple times, as the 
same studies may be included in multiple reviews. To try 
and account for this, we weighted our conclusions on re-
views published most recently in line with similar reviews 
(e.g. Walton, Carroll, et al., 2013]), but acknowledge that 
this may not have completely resolved the issue of double- 
counting. A cross- check of double- counting across the re-
views published in the last five years identified 10 studies 
that were included in two reviews each (out of 80 studies 
included across the most recent reviews).
For the remaining categories, there was only low confi-
dence that the association was robust, due to only weak or 
conflicting evidence being presented, or evidence only being 
available from older and/or reviews with an unclear or high 
risk of bias.
Even for prognostic factors which were judged to have 
moderate confidence in the results, conflicting evidence was 
still presented. Indeed, for nearly all prognostic factors iden-
tified there was little consistency between the conclusions 
of reviews. For the prognostic factor baseline pain severity, 
where the evidence consistently did indicate an association 
with outcome, the variable quality of the reviews assessing 
this factor precluded high confidence in the findings.
Several prognostic factors (disability/activity limita-
tion, general health, previous pain, pain intensity, fear- 
avoidance, coping and expectation of outcome/recovery) 
were investigated by at least 10 reviews. Again, only mod-
erate to low confidence could be ascribed to these factors 
due to low or variable quality and also age of the reviews 
investigating each factor. We included systematic reviews 
published from 2008 onwards, and 12 were published in 
2015 or later.
4 |  DISCUSSION
Our umbrella review identified 41 systematic reviews sum-
marizing the evidence for self- reported prognostic factors for 
pain, functional disability and return- to- work/work absence 
outcomes in neck or low back pain populations. From these 
reviews, we identified 25 prognostic factors where at least 
two systematic reviews had investigated that factor, and at 
least half of those reviews reported an association between 
the prognostic factor and at least one of our outcomes of in-
terest. Seven of these factors (disability/activity limitation; 
mental health; pain intensity; pain severity; coping; expecta-
tion of outcome/recovery; and fear- avoidance) were judged 
as having moderate confidence for robust findings. The in-
cluded reviews were heterogeneous in terms of populations 
included, setting, prognostic factors investigated and overall 
quality.
Pain intensity and pain severity are included as separate 
prognostic factors in this review. While it is recognized that 
many review authors, and indeed authors of the studies in-
cluded within each review, may have used the terms inter-
changeably, there is some literature that denotes pain severity 
as an overarching term, of which different dimensions of pain 
(such as pain intensity, duration, and impact) are then exam-
ined (von Baeyer,  2006), and indeed some of the included 
reviews separately explored the prognostic value of different 
dimensions of pain (e.g. Kent & Keating, 2008).
Prognostic factors can be either treatment modifiable 
or non- modifiable. Although non- modifiable factors can 
help alongside modifiable factors to identify groups of 
patients who might need more intensive treatment, it is 
the modifiable factors alone that are potential treatment 
targets (Hill & Fritz,  2011). Of the factors identified in 
the present review, multisite pain may be considered a 
non- modifiable factor, while the remaining are potentially 
modifiable through treatment. For example, focusing on 
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T A B L E  2  Summary of review findings (35 reviews investigating 25 prognostic factors)
Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Awareness of impending 
collision
2 reviews (Kamper et al., 2008; Walton, Carroll, 
et al., 2013)
0 within last 5 years




15 reviews (Celestin et al., 2009; Chou & 
Shekelle, 2010; Hayden et al., 2009; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Sarrami 
et al., 2017; Shearer et al., 2020; Steenstra 
et al., 2017; Valentin et al., 2016; Verkerk 
et al., 2012; Verwoerd et al., 2013, 2019; Walton, 
Carroll, et al., 2013)
6 within last 5 years (Oosterhuis et al., 2019; 
Sarrami et al., 2017; Shearer et al., 2020; Steenstra 
et al., 2017; Valentin et al., 2016; Verwoerd 
et al., 2019)





1 (low RoB - Verwoerd 
et al., 2019)
5 (3 low RoB – Kent & Keating, 2008; Shearer 
et al., 2020; Verwoerd et al., 2013)
Moderate confidence – of the 9 reviews reporting an 
association, 4 were low RoB and two were recent; 
5 reviews (3 low RoB) presented only limited or 
conflicting evidence
General health 10 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Chou & Shekelle, 2010; da Silva 
et al., 2017; Hayden et al., 2009; Kent & 
Keating, 2008; Oosterhuis et al., 2019; Ramond 
et al., 2011; Shearer et al., 2020; Steenstra 
et al., 2017; Verwoerd et al., 2019)
5 within last 5 years (da Silva et al., 2017; 
Oosterhuis et al., 2019; Shearer et al., 2020; 
Steenstra et al., 2017; Verwoerd et al., 2019)
5 3 2 5 (4 low RoB – Chou & 




0 5 (2 low RoB – da Silva et al., 2017; Shearer 
et al., 2020)
Low confidence – of the 5 reviews reporting an 
association, 4 were low RoB and 2 were recent; 
but 5 reviews presented only limited or conflicting 
evidence but were mostly low quality and only 1 
recent
Mental health 4 reviews (Hayden et al., 2009; Steenstra 
et al., 2017; Verwoerd et al., 2019; Wilhelm 
et al., 2017)
3 within last 5 years (Steenstra et al., 2017; 
Verwoerd et al., 2019; Wilhelm et al., 2017)
2 0 2 3 (1 low RoB – Verwoerd 
et al., 2019)
0 1 (low RoB – Steenstra et al., 2017) Moderate confidence – 3 reviews (1 low RoB and 
recent) reported an association
Previous treatment 3 reviews Carroll, Hogg- Johnson, Cote, et al., 2008; 
Celestin et al., 2009; Kent & Keating, 2008)
0 within last 5 years
1 2 0 2 (1 low RoB – Kent & 
Keating, 2008)
0 1 Low confidence – of the 2 reviews reporting an 
association, 1 had low RoB (none recent)
Previous pain 16 reviews (Agnello et al., 2010; Ashworth 
et al., 2011; Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Hogg- Johnson, van der 
Velde, et al., 2008; Carroll, Holm, et al., 2008; 
Chou & Shekelle, 2010; da Silva et al., 2017; 
Hayden et al., 2009; Kamper et al., 2008; Kent 
& Keating, 2008; Sarrami et al., 2017; Shearer 
et al., 2020; Valentin et al., 2016; Verwoerd 
et al., 2013, 2019; Walton, MacDermid, 
et al., 2013)
5 within last 5 years (da Silva et al., 2017; Sarrami 
et al., 2017; Shearer et al., 2020; Valentin 
et al., 2016; Verwoerd et al., 2019)
7 6 3 7 (3 low RoB – da Silva 
et al., 2017; Kamper et al., 2008; 
Kent & Keating, 2008)
0 9 (6 low RoB – Ashworth et al., 2011; Chou & 
Shekelle, 2010; Shearer et al., 2020; Valentin 
et al., 2016; Verwoerd et al., 2013, 2019)
Low confidence – of the 7 reviews reporting an 
association, only 3 were low RoB and only 1 was 
recent
Lifestyle: Alcohol intake 2 reviews (Balaji et al., 2014; Verwoerd et al., 2019)
1 within last 5 years (Verwoerd et al., 2019)
1 0 1 1 (low RoB – Verwoerd 
et al., 2019)
1 0 Low confidence −1 review (low RoB) reported an 
association and one did not
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T A B L E  2  Summary of review findings (35 reviews investigating 25 prognostic factors)
Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Awareness of impending 
collision
2 reviews (Kamper et al., 2008; Walton, Carroll, 
et al., 2013)
0 within last 5 years




15 reviews (Celestin et al., 2009; Chou & 
Shekelle, 2010; Hayden et al., 2009; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Sarrami 
et al., 2017; Shearer et al., 2020; Steenstra 
et al., 2017; Valentin et al., 2016; Verkerk 
et al., 2012; Verwoerd et al., 2013, 2019; Walton, 
Carroll, et al., 2013)
6 within last 5 years (Oosterhuis et al., 2019; 
Sarrami et al., 2017; Shearer et al., 2020; Steenstra 
et al., 2017; Valentin et al., 2016; Verwoerd 
et al., 2019)





1 (low RoB - Verwoerd 
et al., 2019)
5 (3 low RoB – Kent & Keating, 2008; Shearer 
et al., 2020; Verwoerd et al., 2013)
Moderate confidence – of the 9 reviews reporting an 
association, 4 were low RoB and two were recent; 
5 reviews (3 low RoB) presented only limited or 
conflicting evidence
General health 10 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Chou & Shekelle, 2010; da Silva 
et al., 2017; Hayden et al., 2009; Kent & 
Keating, 2008; Oosterhuis et al., 2019; Ramond 
et al., 2011; Shearer et al., 2020; Steenstra 
et al., 2017; Verwoerd et al., 2019)
5 within last 5 years (da Silva et al., 2017; 
Oosterhuis et al., 2019; Shearer et al., 2020; 
Steenstra et al., 2017; Verwoerd et al., 2019)
5 3 2 5 (4 low RoB – Chou & 




0 5 (2 low RoB – da Silva et al., 2017; Shearer 
et al., 2020)
Low confidence – of the 5 reviews reporting an 
association, 4 were low RoB and 2 were recent; 
but 5 reviews presented only limited or conflicting 
evidence but were mostly low quality and only 1 
recent
Mental health 4 reviews (Hayden et al., 2009; Steenstra 
et al., 2017; Verwoerd et al., 2019; Wilhelm 
et al., 2017)
3 within last 5 years (Steenstra et al., 2017; 
Verwoerd et al., 2019; Wilhelm et al., 2017)
2 0 2 3 (1 low RoB – Verwoerd 
et al., 2019)
0 1 (low RoB – Steenstra et al., 2017) Moderate confidence – 3 reviews (1 low RoB and 
recent) reported an association
Previous treatment 3 reviews Carroll, Hogg- Johnson, Cote, et al., 2008; 
Celestin et al., 2009; Kent & Keating, 2008)
0 within last 5 years
1 2 0 2 (1 low RoB – Kent & 
Keating, 2008)
0 1 Low confidence – of the 2 reviews reporting an 
association, 1 had low RoB (none recent)
Previous pain 16 reviews (Agnello et al., 2010; Ashworth 
et al., 2011; Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Hogg- Johnson, van der 
Velde, et al., 2008; Carroll, Holm, et al., 2008; 
Chou & Shekelle, 2010; da Silva et al., 2017; 
Hayden et al., 2009; Kamper et al., 2008; Kent 
& Keating, 2008; Sarrami et al., 2017; Shearer 
et al., 2020; Valentin et al., 2016; Verwoerd 
et al., 2013, 2019; Walton, MacDermid, 
et al., 2013)
5 within last 5 years (da Silva et al., 2017; Sarrami 
et al., 2017; Shearer et al., 2020; Valentin 
et al., 2016; Verwoerd et al., 2019)
7 6 3 7 (3 low RoB – da Silva 
et al., 2017; Kamper et al., 2008; 
Kent & Keating, 2008)
0 9 (6 low RoB – Ashworth et al., 2011; Chou & 
Shekelle, 2010; Shearer et al., 2020; Valentin 
et al., 2016; Verwoerd et al., 2013, 2019)
Low confidence – of the 7 reviews reporting an 
association, only 3 were low RoB and only 1 was 
recent
Lifestyle: Alcohol intake 2 reviews (Balaji et al., 2014; Verwoerd et al., 2019)
1 within last 5 years (Verwoerd et al., 2019)
1 0 1 1 (low RoB – Verwoerd 
et al., 2019)
1 0 Low confidence −1 review (low RoB) reported an 
association and one did not
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10 |   MANSELL Et AL.
Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Pain duration 7 reviews (Ashworth et al., 2011; Celestin 
et al., 2009; Hayden et al., 2009; Kent & 
Keating, 2008; Valentin et al., 2016; Verwoerd 
et al., 2013, 2019)
2 within last 5 years (Valentin et al., 2016; 
Verwoerd et al., 2019)
4 2 1 4 (3 low RoB – Ashworth 
et al., 2011; Kent & 
Keating, 2008; Valentin 
et al., 2016;)
0 3 (2 low RoB - Verwoerd et al., 2013, 2019) Low confidence – 4 reviews reporting an association, 
(2 low RoB and 1 recent), but 3 reported conflicting 
evidence
Pain intensity 11 reviews (Chou & Shekelle, 2010; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Shearer 
et al., 2020; Steenstra et al., 2017; Verkerk 
et al., 2012; Verwoerd et al., 2013, 2019; Walton, 
Carroll, et al., 2013)
4 within last 5 years (Oosterhuis et al., 2019; 
Shearer et al., 2020; Steenstra et al., 2017; 
Verwoerd et al., 2019)
6 4 1 9 (5 low RoB – Chou & 
Shekelle, 2010; Kamper 




0 2 (2 low RoB - Verwoerd et al., 2013, 2019) Moderate confidence – most reviews reported an 
association (4 low RoB, 1 of these recent)
Pain severity 4 reviews (Agnello et al., 2010; Carroll, Holm, 
et al., 2008; Hayden et al., 2009; Valentin 
et al., 2016)
1 within last 5 years (Valentin et al., 2016)
1 2 1 4 (1 low RoB – Valentin 
et al., 2016)
0 0 Moderate confidence – all reviews report an 
association but only 1 (recent) low RoB
Multisite pain 4 reviews (Celestin et al., 2009; Kamper et al., 2008; 
Kent & Keating, 2008; Steenstra et al., 2017)
1 within last 5 years (Steenstra et al., 2017)
3 1 0 1 0 3 (3 low RoB – Kamper et al., 2008; Kent & 
Keating, 2008; Steenstra et al., 2017)
Low confidence – 3 reviews reporting conflicting/
limited evidence, all low RoB (1 recent)
Radiating/leg pain 6 reviews (Agnello et al., 2010; Chou & 
Shekelle, 2010; Kent & Keating, 2008; 
Konstantinou et al., 2013; Steenstra et al., 2017; 
Verkerk et al., 2012)
1 within last 5 years (Steenstra et al., 2017)
3 3 0 3 (1 low RoB – Chou & 
Shekelle, 2010)
1 (low RoB – Steenstra 
et al., 2017)
2 (1 low RoB – Kent & Keating, 2008) Low confidence – of the 3 reviews reporting an 
association, 1 was low RoB (and not recent)
Anger 3 reviews (Campbell et al., 2018; Shearer 
et al., 2020; Wilhelm et al., 2017)
3 within last 5 years
0 1 2 1 0 2 (1 low RoB – Shearer et al., 2020) Low confidence – 2 reviews (1 recent and low RoB) 
present conflicting evidence and/or limited evidence
Coping 13 reviews (Alhowimel et al., 2018; Campbell 
et al., 2018; Carroll, Holm, et al., 2008; Celestin 
et al., 2009; Chou & Shekelle, 2010; Kamper 
et al., 2008; Kent & Keating, 2008; Oosterhuis 
et al., 2019; Ramond et al., 2011; Sarrami 
et al., 2017; Shearer et al., 2020; Verwoerd 
et al., 2019; Wilhelm et al., 2017)
7 within last 5 years (Alhowimel et al., 2018; 
Campbell et al., 2018; Oosterhuis et al., 2019; 
Sarrami et al., 2017; Shearer et al., 2020; Verwoerd 
et al., 2019; Wilhelm et al., 2017)
4 4 5 8 (4 low RoB – Chou & 
Shekelle, 2010; Kamper 
et al., 2008; Kent & 
Keating, 2008; Shearer 
et al., 2020)
0 5 (1 low RoB - Verwoerd et al., 2019) Moderate confidence – of the 8 reviews reporting an 
association, 4 were low RoB but 1 recent
Expectation of outcome/
recovery
12 reviews (Campbell et al., 2018; da Silva 
et al., 2017; Hallegraeff et al., 2012; Hayden 
et al., 2009, 2019; Iles et al., 2008, 2009; Kent 
& Keating, 2008; Ramond et al., 2011; Rashid 
et al., 2017; Shearer et al., 2020; Wilhelm 
et al., 2017)
6 within last 5 years (Campbell et al., 2018; da Silva 
et al., 2017; Hayden et al., 2019; Rashid et al., 2017; 
Shearer et al., 2020; Wilhelm et al., 2017)
3 4 5 9 (2 low RoB – Hayden 
et al., 2019; Shearer et al., 2020)
0 3 (2 low RoB – da Silva et al., 2017; Kent & 
Keating, 2008)
Moderate confidence – of the 9 reviews reporting an 
association, 2 recent and low RoB
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Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Pain duration 7 reviews (Ashworth et al., 2011; Celestin 
et al., 2009; Hayden et al., 2009; Kent & 
Keating, 2008; Valentin et al., 2016; Verwoerd 
et al., 2013, 2019)
2 within last 5 years (Valentin et al., 2016; 
Verwoerd et al., 2019)
4 2 1 4 (3 low RoB – Ashworth 
et al., 2011; Kent & 
Keating, 2008; Valentin 
et al., 2016;)
0 3 (2 low RoB - Verwoerd et al., 2013, 2019) Low confidence – 4 reviews reporting an association, 
(2 low RoB and 1 recent), but 3 reported conflicting 
evidence
Pain intensity 11 reviews (Chou & Shekelle, 2010; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Shearer 
et al., 2020; Steenstra et al., 2017; Verkerk 
et al., 2012; Verwoerd et al., 2013, 2019; Walton, 
Carroll, et al., 2013)
4 within last 5 years (Oosterhuis et al., 2019; 
Shearer et al., 2020; Steenstra et al., 2017; 
Verwoerd et al., 2019)
6 4 1 9 (5 low RoB – Chou & 
Shekelle, 2010; Kamper 




0 2 (2 low RoB - Verwoerd et al., 2013, 2019) Moderate confidence – most reviews reported an 
association (4 low RoB, 1 of these recent)
Pain severity 4 reviews (Agnello et al., 2010; Carroll, Holm, 
et al., 2008; Hayden et al., 2009; Valentin 
et al., 2016)
1 within last 5 years (Valentin et al., 2016)
1 2 1 4 (1 low RoB – Valentin 
et al., 2016)
0 0 Moderate confidence – all reviews report an 
association but only 1 (recent) low RoB
Multisite pain 4 reviews (Celestin et al., 2009; Kamper et al., 2008; 
Kent & Keating, 2008; Steenstra et al., 2017)
1 within last 5 years (Steenstra et al., 2017)
3 1 0 1 0 3 (3 low RoB – Kamper et al., 2008; Kent & 
Keating, 2008; Steenstra et al., 2017)
Low confidence – 3 reviews reporting conflicting/
limited evidence, all low RoB (1 recent)
Radiating/leg pain 6 reviews (Agnello et al., 2010; Chou & 
Shekelle, 2010; Kent & Keating, 2008; 
Konstantinou et al., 2013; Steenstra et al., 2017; 
Verkerk et al., 2012)
1 within last 5 years (Steenstra et al., 2017)
3 3 0 3 (1 low RoB – Chou & 
Shekelle, 2010)
1 (low RoB – Steenstra 
et al., 2017)
2 (1 low RoB – Kent & Keating, 2008) Low confidence – of the 3 reviews reporting an 
association, 1 was low RoB (and not recent)
Anger 3 reviews (Campbell et al., 2018; Shearer 
et al., 2020; Wilhelm et al., 2017)
3 within last 5 years
0 1 2 1 0 2 (1 low RoB – Shearer et al., 2020) Low confidence – 2 reviews (1 recent and low RoB) 
present conflicting evidence and/or limited evidence
Coping 13 reviews (Alhowimel et al., 2018; Campbell 
et al., 2018; Carroll, Holm, et al., 2008; Celestin 
et al., 2009; Chou & Shekelle, 2010; Kamper 
et al., 2008; Kent & Keating, 2008; Oosterhuis 
et al., 2019; Ramond et al., 2011; Sarrami 
et al., 2017; Shearer et al., 2020; Verwoerd 
et al., 2019; Wilhelm et al., 2017)
7 within last 5 years (Alhowimel et al., 2018; 
Campbell et al., 2018; Oosterhuis et al., 2019; 
Sarrami et al., 2017; Shearer et al., 2020; Verwoerd 
et al., 2019; Wilhelm et al., 2017)
4 4 5 8 (4 low RoB – Chou & 
Shekelle, 2010; Kamper 
et al., 2008; Kent & 
Keating, 2008; Shearer 
et al., 2020)
0 5 (1 low RoB - Verwoerd et al., 2019) Moderate confidence – of the 8 reviews reporting an 
association, 4 were low RoB but 1 recent
Expectation of outcome/
recovery
12 reviews (Campbell et al., 2018; da Silva 
et al., 2017; Hallegraeff et al., 2012; Hayden 
et al., 2009, 2019; Iles et al., 2008, 2009; Kent 
& Keating, 2008; Ramond et al., 2011; Rashid 
et al., 2017; Shearer et al., 2020; Wilhelm 
et al., 2017)
6 within last 5 years (Campbell et al., 2018; da Silva 
et al., 2017; Hayden et al., 2019; Rashid et al., 2017; 
Shearer et al., 2020; Wilhelm et al., 2017)
3 4 5 9 (2 low RoB – Hayden 
et al., 2019; Shearer et al., 2020)
0 3 (2 low RoB – da Silva et al., 2017; Kent & 
Keating, 2008)
Moderate confidence – of the 9 reviews reporting an 
association, 2 recent and low RoB
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changing coping strategies during treatment may lead to 
an improvement in pain, disability and/or return- to- work/
work absence outcomes. A broad range of coping strategies 
are included within this review, so we cannot recommend 
specific strategies, but this likely reflects the broad range 
of ways in which individuals cope and a broad range of 
Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Fear avoidance 14 reviews (Alhowimel et al., 2018; Campbell 
et al., 2018; Carroll, Holm, et al., 2008; Chou 
& Shekelle, 2010; Iles et al., 2008; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Ramond 
et al., 2011; Verkerk et al., 2012; Verwoerd 
et al., 2019; Wertli, Eugster, et al., 2014; Wilhelm 
et al., 2017)
5 within last 5 years (Alhowimel et al., 2018; 
Campbell et al., 2018; Oosterhuis et al., 2019; 
Verwoerd et al., 2019; Wilhelm et al., 2017)
4 6 4 8 (2 low RoB – Chou & 
Shekelle, 2010; Verwoerd 
et al., 2019)
1 5 (2 low RoB – Kamper et al., 2008; Kent & 
Keating, 2008)
Moderate confidence – of the 8 reviews reporting an 
association, 2 were low RoB (1 recent)
Illness perceptions 2 reviews (Campbell et al., 2018; Shearer 
et al., 2020)
2 within last 5 years
0 1 1 0 0 2 (1 low RoB – Shearer et al., 2020) Low confidence – 2 reviews, both limited/conflicting 
evidence
Somatization 6 reviews (Campbell et al., 2018; Celestin 
et al., 2009; Chou & Shekelle, 2010; Kent & 
Keating, 2008; Ramond et al., 2011; Verwoerd 
et al., 2019)
2 within last 5 years (Campbell et al., 2018; 
Verwoerd et al., 2019)
3 1 2 3 (1 low RoB – Chou & 
Shekelle, 2010)
0 3 (2 low RoB – Kent & Keating, 2008; 
Verwoerd et al., 2019)
Low confidence – of the 3 reviews reporting an 
association, 1 was low RoB and not recent, plus 3 
reviews presenting conflicting/limited evidence
PTS symptoms 3 reviews (Campbell et al., 2018; Shearer 
et al., 2020; Walton, Carroll, et al., 2013)
2 within last 5 years (Campbell et al., 2018; 
Shearer et al., 2020)
0 1 2 2 (1 low RoB – Shearer 
et al., 2020)
0 1 Low confidence - 2 recent reviews and 1 low RoB
Support at work 4 reviews (Campbell et al., 2013; Hayden 
et al., 2009; Lakke et al., 2009; Verkerk 
et al., 2012)
0 within last 5 years
1 2 1 2 (1 low RoB – Campbell 
et al., 2013)
1 1 Low confidence – 2 reviews (1 low RoB) but others 
conflicting
Job control 2 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Kent & Keating, 2008)
0 within last 5 years
1 1 0 1 0 1 (low RoB – Kent & Keating, 2008) Low confidence – 1 review found an association but 
not recent and unclear RoB
Job dissatisfaction 2 reviews (Hayden et al., 2009; Verwoerd 
et al., 2013)
0 within last 5 years
1 0 1 1 (low RoB – Verwoerd 
et al., 2013)
0 1 Low confidence – 1 recent review (low RoB) found an 
association but conflicting evidence also presented
Previous sick leave 3 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Holm, et al., 2008; 
Shearer et al., 2020)
1 within last 5 years (Shearer et al., 2020)
0 3 0 1 (Low RoB – Shearer 
et al., 2020)
0 2 (1 low RoB – Ashworth et al., 2011) Low confidence – 1 recent review (low RoB) found 
an association but 2 presented conflicting/limited 
evidence
Work demands: physical 6 reviews (Ashworth et al., 2011; Hayden 
et al., 2009; Kent & Keating, 2008; 
Steenstra et al., 2017; Verkerk et al., 2012; 
Verwoerd et al., 2013)
1 within last 5 years (Steenstra et al., 2017)
3 2 1 3 (1 low RoB – Steenstra 
et al., 2017)
0 3 (3 low RoB – Ashworth et al., 2011; Kent & 
Keating, 2008; Verwoerd et al., 2013; Verkerk 
et al., 2012)
Low confidence – of the 3 reviews reporting an 
association, 1 was recent and low RoB (but 
conflicting evidence from other reviews)
Participation restriction 2 reviews (Kent & Keating, 2008; 
Lakke et al., 2009)
0 within last 5 years
1 1 0 1 0 1 (low RoB – Kent & Keating, 2008) Very low confidence – 1 review found an association 
but unclear RoB and not recent
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potential strategies for an individual to choose from would 
likely be beneficial. Any intervention to adapt or modify 
these strategies would need to be tailored to the patient. 
Targeting specific factors in this way means that they can 
be tested as potential mediators of treatment effect (Hill & 
Fritz, 2011).
Prognostic factor Reviews investigating the Prognostic factor
Overall risk of bias 
(ROBIS)
Summary of findings from  
reviews
Confidence in conclusions based on all review 
findings (GRADE)
Low Unclear High
Consistent (moderate or strong 
evidence): for association
Consistent (moderate – strong 
evidence): no association
Conflicting/inconsistent, or weak/limited 
evidence
high/moderate/low/very low
Fear avoidance 14 reviews (Alhowimel et al., 2018; Campbell 
et al., 2018; Carroll, Holm, et al., 2008; Chou 
& Shekelle, 2010; Iles et al., 2008; Kamper 
et al., 2008; Kent & Keating, 2008; Lakke 
et al., 2009; Oosterhuis et al., 2019; Ramond 
et al., 2011; Verkerk et al., 2012; Verwoerd 
et al., 2019; Wertli, Eugster, et al., 2014; Wilhelm 
et al., 2017)
5 within last 5 years (Alhowimel et al., 2018; 
Campbell et al., 2018; Oosterhuis et al., 2019; 
Verwoerd et al., 2019; Wilhelm et al., 2017)
4 6 4 8 (2 low RoB – Chou & 
Shekelle, 2010; Verwoerd 
et al., 2019)
1 5 (2 low RoB – Kamper et al., 2008; Kent & 
Keating, 2008)
Moderate confidence – of the 8 reviews reporting an 
association, 2 were low RoB (1 recent)
Illness perceptions 2 reviews (Campbell et al., 2018; Shearer 
et al., 2020)
2 within last 5 years
0 1 1 0 0 2 (1 low RoB – Shearer et al., 2020) Low confidence – 2 reviews, both limited/conflicting 
evidence
Somatization 6 reviews (Campbell et al., 2018; Celestin 
et al., 2009; Chou & Shekelle, 2010; Kent & 
Keating, 2008; Ramond et al., 2011; Verwoerd 
et al., 2019)
2 within last 5 years (Campbell et al., 2018; 
Verwoerd et al., 2019)
3 1 2 3 (1 low RoB – Chou & 
Shekelle, 2010)
0 3 (2 low RoB – Kent & Keating, 2008; 
Verwoerd et al., 2019)
Low confidence – of the 3 reviews reporting an 
association, 1 was low RoB and not recent, plus 3 
reviews presenting conflicting/limited evidence
PTS symptoms 3 reviews (Campbell et al., 2018; Shearer 
et al., 2020; Walton, Carroll, et al., 2013)
2 within last 5 years (Campbell et al., 2018; 
Shearer et al., 2020)
0 1 2 2 (1 low RoB – Shearer 
et al., 2020)
0 1 Low confidence - 2 recent reviews and 1 low RoB
Support at work 4 reviews (Campbell et al., 2013; Hayden 
et al., 2009; Lakke et al., 2009; Verkerk 
et al., 2012)
0 within last 5 years
1 2 1 2 (1 low RoB – Campbell 
et al., 2013)
1 1 Low confidence – 2 reviews (1 low RoB) but others 
conflicting
Job control 2 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Kent & Keating, 2008)
0 within last 5 years
1 1 0 1 0 1 (low RoB – Kent & Keating, 2008) Low confidence – 1 review found an association but 
not recent and unclear RoB
Job dissatisfaction 2 reviews (Hayden et al., 2009; Verwoerd 
et al., 2013)
0 within last 5 years
1 0 1 1 (low RoB – Verwoerd 
et al., 2013)
0 1 Low confidence – 1 recent review (low RoB) found an 
association but conflicting evidence also presented
Previous sick leave 3 reviews (Carroll, Hogg- Johnson, Cote, 
et al., 2008; Carroll, Holm, et al., 2008; 
Shearer et al., 2020)
1 within last 5 years (Shearer et al., 2020)
0 3 0 1 (Low RoB – Shearer 
et al., 2020)
0 2 (1 low RoB – Ashworth et al., 2011) Low confidence – 1 recent review (low RoB) found 
an association but 2 presented conflicting/limited 
evidence
Work demands: physical 6 reviews (Ashworth et al., 2011; Hayden 
et al., 2009; Kent & Keating, 2008; 
Steenstra et al., 2017; Verkerk et al., 2012; 
Verwoerd et al., 2013)
1 within last 5 years (Steenstra et al., 2017)
3 2 1 3 (1 low RoB – Steenstra 
et al., 2017)
0 3 (3 low RoB – Ashworth et al., 2011; Kent & 
Keating, 2008; Verwoerd et al., 2013; Verkerk 
et al., 2012)
Low confidence – of the 3 reviews reporting an 
association, 1 was recent and low RoB (but 
conflicting evidence from other reviews)
Participation restriction 2 reviews (Kent & Keating, 2008; 
Lakke et al., 2009)
0 within last 5 years
1 1 0 1 0 1 (low RoB – Kent & Keating, 2008) Very low confidence – 1 review found an association 
but unclear RoB and not recent
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The strengths of this umbrella review are the comprehen-
sive, systematic search for reviews, undertaken by an experi-
enced information specialist on the team, and the independent 
assessment of risk of bias of the included systematic reviews 
and subsequent grading of evidence.
The synthesis is limited by the heterogeneity of included 
reviews, which covered a range of settings, populations 
and prognostic factors. They also varied in quality, with 
some reviews using inadequate search strategies to locate 
relevant articles and few reviews being able to conduct a 
meta- analysis due to heterogeneity amongst their included 
studies. We used the ROBIS tool to critically appraise the 
included systematic reviews. This is a well- used tool to as-
sess risk of bias of systematic reviews, but the domain as-
sessing evidence synthesis focuses on meta- analysis, which 
was rarely conducted in our included reviews. The lack of 
meta- analyses was often due to this being considered inap-
propriate by the original review authors, given wide het-
erogeneity of prognostic factors, outcome measures and 
analysis methods. This again highlights the impact of het-
erogeneity when aiming to summarize evidence for prog-
nostic factors in NLBP.
In conclusion, for seven self- reported factors (disabil-
ity/activity limitation; mental health; pain intensity; pain 
severity; coping; expectation of outcome/recovery and 
fear- avoidance) we found were the consistent evidence for 
their association with outcomes of pain, disability and/
or return- to- work or work absence in NLBP. The avail-
able evidence is heterogeneous and while 20 additional 
prognostic factors were identified, the quality and age of 
the reviews investigating these factors means only low 
confidence could be ascribed to these factors. The results 
of this overview can inform clinical practice by offering 
evidence- based prognostic factors that may be help iden-
tify vulnerable subgroups at increased risk of persistent 
back or neck pain. Future research can further investigate 
the impact of using such prognostic information on treat-
ment and referral decisions, patient outcomes and costs 
of care.
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